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(54) SIMULTANEOUS BIDIRECTIONAL INPUT/OUTPUT CIRCUIT FOR IMPROVING DATA INPUT MARGIN 
(57) Abstract: \ \ 

PURPOSE: A simultaneous bidirectional input/output 

circuit for improving a data input margin is provided j 
to increase the data input margin and regenerate: : 
data by improving a structure of a bidirectional: 
input/output circuit. 

i 

CONSTITUTION: A simultaneous bidirectional 
input/output circuit for improving a data input margin 
includes a bus line(330), an input terminal(31 0), an! 
output buffer(320). and an input buffer(350). The- 

output buffer(320) is connected between the bus line _ _ 

(330) and the input terminal(31 0) in order to receive signals from the input terminal and transmit the 
signals to the bus line. The input buffer(350) is connected between the bus line(330) and the input terminal 
(310) in order to regenerate input signals by comparing two reference signals of three reference signals 
having different levels according to states of the signals of the input terminal and the input signals of the 
outside with the signals of the bus line determined by output signals of the output buffer. 
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(74) wsiei 








(Ml OOIH ses nws ^- 21^ SAi S^gi^MM 



iMiniP* pis* nv*l$ is^hw?! 5A1 2JS*M *1^ S CfiOlEi 3£ ^JOI THAI a Q. gAJOII CflOlEH 

(swing torain)S 2S*Kr StCh 

/west 

szs 

%h\ SFgJtf SS^Sl^ (simultaneous input /output (1/0) circuit) 
STASAf 

« srasy gswu o"ga= sbs oiotispi *iafoi ^ £321 £tffl*r ssci *u3 

So. 

£ 2= E !M £AIS OI01EI 3d A|^2j g^s UEM=r EH319S01CK 
£3§g «j«2| 6IAI0HM [05 SAI SHItF SS^SISS] JH^*12I ■qSQICl-. 

e 4e e 3M £.ais a^tumsj aisissg uemcr. 

S 55 £ 3H SAISJ BCitJIKiSI S^S^© LhE^Q. 

£ S 301 £A|& §A| &*y*J ?Jg5*ii£2j g3*g L^Ufe EKDI3SDIQ. 

£ 7£ £ gAIOflOII C0€ 0AJ ES^SSe ^blofe OUOIti a£A|±l32J TU^ZI 3^ 

£8§£ 7t>B £A|£| HQIE1 2£ «*H UEHH5 EK3I9E0ID. 
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S««ia(8l^UnBoi» bidirectional input/cutput(l/0) circuit) 3! #71 &A1 BB^lM© 

sai sra^ as^ase ^uisfe ai^bs §awi e&tt hoih 2ie!» sskji oioiEig m» 

# 2iCK IKW DIEift Al£92l CHOI El QlSj5(dotri bandwidth) 8 fcfl^S] H7|(bus size)© 57 W 

ftisi»l qffitO. SlIJJ .&5WmiS(IO) 98 3912SA1 SPOtf EJgq3J£(60)£ AJ^ tt± 
£f°K50)S S^5j°a £Sfc!D. 

hisai sere saeiats(iD)^ xiiaquinKzoa). xtia^bH ffl(40a)s ^amra. «i2&ai srew as 

= ^ "™ tpy^1^ffliSfel(B0)«2| C1IOIH(DtnOSI HI l7l5Q2UVref I £b Q0IE)(Dlnl)S9- ffl 



27|5S 2J(Vrot 2)3 'h*t&m\ l£SS\ZL Sl29^Ufffl(20b)5l" £EK)iWt/ Cib'iEj(6out2}fl SatiQ. 

E3e!<90>£3 EaOlfflt*" 
- «K)I £& 

IS 

AJ^ W±5IS (50)321 aOIBCDInl. Din2)2| MS «1flWm C2Ch)2J ge?dS S 7i2S^Hini 
£ 2& £ 1011 £A1S CDOlEi S£ Al^S^ S^g EfOISEDIQ. £ 1 S £ 2S ST2*|Ot CI 

oiEi aiabkioojsi szhi 2-aisi ssmg u^s> v&. 

0171 At. HI7ie3£r(Vreft)S S*Hsl& aolEiCDoutl. Dout2) £2JSi 79CS£S £S92> H27l5S£r 
<¥rel2>S fiWa& OOlEKDDutl. 0out2) £S2) 25*8£3 tfS&U. 

^ IH£(ih IDS S^tic COQIEKDDutli Dout2)7» fed SKJKhlgh)^! 3?- WHS®!tHffl<4Da) 

AI^B Ul^Erfii(50)^2J SSKOInK Dln2)& te€l tfOlOO. 

«)lQB1blffl(40a) * 3fflZS^blia(4Cb)Zf2tS WIS! A|±3 fcH^s a£!(S0)Q24 QSKDInl, Dln2)]l|»«l 
7iea2r(Vrefl)Wia g^WM SJOI°t OI01Ei(OUTU 0UT2)» W 3«]tr. 

^<jnA.fl^..s^si=_«9!Ej 




J^S k«^£h2JO0)2J S2f(Dln1, 

tfiS)g CilDlEI *KMVh>2J- DidlEl'I^(Vi)2| §^2f(V»id)g ?^cQ. 
»imaitfiffl(40ai)= raiPI^StKVref 1-0.7BVh>3B- Al^g bi^£i?j(50)^2i SSf(0lnf-Vmld)2J WOIS 5 
WTO W»^a(Mb)ir&SwiW«V S°(la5)°ria0IE^0UTMDout2)§ a«}Q. a£1Lf «l2aqtHiH 

SqAlj<aObPh SIOKKt fe2J 3^Qi^^ Ci01H(OU12-Ooutl>B aM!Q. 

2h Ci10IEi<0out1. Dout2)2| ^EHOI CUg ^fllSAl Sfg?»|i«^aiS(iO^ «12§AI W 

Se«2J HI^AJ BSBIflSOD) »/£^ ^2SAJ SS^S tfO)g^AI^BI «1>£rej(5Q0 

#71 7I#^ Hhfl)S S^o^l *ltt & S3 Oil tttS SAIM QDIE1S £g&Ht 4*d»r7l «tt CflOtEl ffif 

B^A QIOfi S^IH, ^1 WoKfl '^1 d3:2j £>EHD| JS ! OB H 

tt# Ai) 7HHJ 7!5<a^ggOil^ 7l5i!H§ S! ^71 CJOIH ; SBJ S^S^E aeig 

gjqdSSh ^l seiBiasi »fil£!£OI ejftKM 3Sfi ^7| Bl^SK!^ <y2:g b]ja*rll, 

^71 Afl PISd'SaSMAI CHi emej UOi*] 7l5d3:§ei t^SI SlftfOIQ. 

7ia*j 2fsia aaspi wtt gAi grew ejs^as^ m^ae}(330); s^bwio); ^71 aes 

B7h» ^71 bH^ei^iAKDIOll a<«l2* 2-71 fiJBlOT SqEI^ SCiS 4<L*Hi ^7| bi^E^ 
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SfDout)M SBfttDI #71 Ut££l-2I2J £71 *jlZ7l5aSrA|OI21 EEW0I3 SWCTU #71 

#71 tH^Ej^jsi ass #71 Wfc 

#71 7I&3 BIBB B3«P1 W SAI WV SSei5lS£ tfl^S!: BqEOT: #71 STOWSt #71 

s^Sava <&\ w&\mY #71 fiqssiuoioir«fla a^em was asas % HEda as 
abb ?Hi«m, #7i aid* aaais^ ait-si #fli5 ?fe #7i a^H daw semen ^;ias 

aSisaaA&g ^3*fiif «&k5 #5i aajdslT^aMS. #71 a2*Es assist a2fcsi ^ 

BtiS S*S #7| SqS dSOfl §BSKM #71 Mass* #7[ S^fflSJ SejdSlHl 2|Sfcfl # 

asrcu- Hi37isa2Mfoi°j aemois b**skk #71 a^dsa b««q. 
#71 aids a^sisfe niflqe- a a2»«isra ^tiioc #71 m^asisj aaa #71 »i?iag 

^ a27i5asrs ^1 »ii7i$a^a a37is2^2i b^oid. 




27ildssj wi^ ^71 a«iqEra »i asa^esa ssaa 

^71 327ISd2H ^7| Bl7l5i»2 S ^71 7J37|5<i'22i tJ21 ^«|Q|Q. 

§71 fflBPKSt 3i I a27fed1:7h Sqai 3^ ^71 fil^d^^ ^71 BI17l5dS^ «ois gs»j 

Sfl • aslS ^"#5?; a wi27fed* a mzy&uw d^a^ w\ aqastsa «i asgi 
ISm r»Bi« e WW T^7i Iftaae asswu a^d&sa ^71 *ix>isdS2i wis 

^71 Q^dfiS #71 SAJ BI«e»SIS2| 2|i?S^Ei B^EIH d20|Q. 

e asm e ^s^j =^#ei ois a e ^aiob ejsid sr^tie m« oi«i*i-7| ^3H 

z> «AJS ^XBS L}£^b. 

S d«(torto-transiiltt8d output sisno!) Dout)^ ^d5H3, Wtt|H&Hl tfl4SJ°! (330)23 aeftICK 

ae?a d^(ftjut)^ *H3i as &ei a^oiD. 

€j^buh(350)£ b^^£^s](330)2^ a^9XK3io)AmiM a^aa, a^eAt (3icn« a^sis s 

VreiW. VrefL)giHIAl ^?H^J 7|5BS«(Vref2F VrefM, VtrfM2> VrefL) a CII01E1 ea^»S(300)2J £| 
(330)^21 d^(Dtn)© muttm, aKH(340)# WtM S^SJp S^d'a: aa^»D. 
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S^Bi0(35O)5 ae*BW310)fi1 W£SJ2H330)AK3IOf BSS S^£l£ MUi £a&SI£(360) JSU ,*il2ti 

COouom ssara yT^fe(xa)^ smoiniiiv wiTisasrtVrBfmAwisi ssroon mgy-s 
^ Siepf (330)^ slr(Din)f7aiz7isa2hvrBfM)AK»fej s^ioig M&ta, sw aamsui 

*ii2a*ae*is(3B0)fe attisa©sis(360)e) aiMEKonjat w2«ciekoutb)dii w at 
s4bjF Szmbs =wwa. ™2fcaWEHcoiiaoi £*)e e^s aa(Dout)(Hi ggmoi 

ffi n)af aa7i5aa(yretL)j40i2i sswois mbo, zr as Baaiscm 330)^ »s»vis ? 

OI^IAI Jffl^lSSSrCVrBfHl^ «jejEflOIH<lN>2| frKJIMBS S£W2. H3?l52ei(VrefL)£ S^ajpig 

Sa»s am *m sizasBSKVrefM)© etc qoiehin)si *asi ^ 

VrefJKVreflWrefU/Ze! 501 bhWftlD. 

E 4= £ 3011 EMS OTtflfi|2l HISJSEg UeyjCt. £ 4S fcESSIS. tmfflC360)& 311133: 3 
S4|S(S60) S H2a£ 333^(380)3 *HlttCh 

»lldS a«filS(360)e *fSB*l71§(369, 371). CttfflQ M08 Sgi73iE1 8(381, 373, 375) SI 3«W 
(365, 367)1 ^UlttQ. 

NMOS £2jX]^Ei(361)^ ?5aSSr(VD0gh kEt363)AK)|0l Q^IH, NMOS MSH*|£EU3S1)2J ^OLgg 



ffi saTjjA.EiOBns aaasr(voo)jtt ^eotoaioio. „ . . 

cE(353)5> XfllW& (IWfyUOlOl 




OIN I Q^Ju! . au?l5a» (VrefH)S NMOS JUS JQ±E1(371 .2)21 THOIMg 

NMOS M^^Ei(373)S itE(ND!)£J- ana«<VSS)AKWW S^EIIL dKJIOli S2TCbli»s)£ HMDS SESJi 
™E1(373)2J mmi ««1HCK Vos gaift^EJ (375)= i*£<MB)21 S*iaSi(VSS)Atf)|Ofl S^SJU. 

JflZdS agai£C380)~ ttS#^7l§(389, 391). D^2] WE E^Xl^Ei 5(381, 393, 395) 3! *«• 
(385, 387)# ^t!|*HQ. 

PMOS E^HXi^EU^D^ aMBr<VD0)3r iE(383)AKDIM S4EI3, PMOS ^^381 )2J JHI £11= g 
itB<383)2> (0UTB)A}O|M S^iStt. 

OM 2^SI2, 8271539 (Vreftt)£ NMOS e gi XI >rE1 (389.2) 2J ?ilO|e£ S^SQ, 

NKOS ^ W >.y<391_l)^ 731ISe?£K0UT)2f ir=(K07)AfO10f »gl M&(Vr^L^ HHK 

£g3; miara (330)^21 2°j idiids NMos EfflxiAaoauja- ?«otMs emso. 

HMOS E2!fl^EK393)^ kE(W35)2> aXiaSf(VSS)^OlWl dK3|0j^ SEKbtfts)^ NMOS Sfij^l 

m®\± S^(bias)S NMOS ^^^£1(395)^1 ^=!Q, 
eS|S(360> S Xfl2d2: aSSS(38Q)^ THIttCI. 

BI1dS 3St(S(3S0)e ^€S^1(555. 587), D^HSJ tfrlOS S?HX|±£i§(5B9, 571, 573, 575) 3» *l 

7a* v (Ki)& aaasKV0D)3B- si2^B(ouTB)Afoioi s^sin, nv(SG3)s a9esr(voo)m HIOTS 

(OUT)AIOIOfl S^SCI. 

N»OS e@iXli:Ei(565.1)^ «|ia«?B(0UT)3l- iE(Wbl1)A|OI0B S^£IH, ?3t27IS2Sr(Vre1M)& NM3S e 

(«i3)aioioi a^sin; niAsaeKvrafH)^ i*ios Maw^H(S67^)ej >yoiM^ ei^iaa. 

irE(NQII)^ S^S r«tOS MSHJI ±0^(569, 573)& g*KM 3WagttVSS)M B^IH, fi^tt 

dS(0outfe NMOS eSx|±£U569)^ ?flO!f=£ SSWfl, 010101^ S^(blwk NMOS f=a^ ±E1(5?3) 

i = (NDI3)fe NMOS SW1>sEIS(57U B75)g 53101 SXia2KV5S)M S^EJU. 
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£|£<0aut)fe KMOS gg!X!±B (571)21 7flO|*3 eWM, m\0\± gSKbl«s>£ NWB ga*l±£K575> 
»2d2 3S2I^(380)£ gsS7|ffl(585, 587). D*3H2J NKDS me XJ .££15 (589, 531, 593, 595) S) 

(oure)Aidili S*sa. 



S NH3S MgHfl^EU 
(NDt7)AK3|OH B^StfJ, 

irC(ND15)S S|BS MOS ^7|^3(ffl9, 593)3 SSM* S^S^VSS)^^^ gejJJ ^ 

2<Dout)£ PMOS 1 £S^EHC589)^ 7ilO|S£ °jqE|H. HHDlQi± S2/(blas)S MB Egi^^Ei (S33)2J 



^ms^I*?^ IWBB. oiflfi &isq<ys(OUT)s tEiwioia 

:?» ce as. s^d *tt(D«it)s feas^om, sq^s(iN)^ tammm. roaw wast as 
5. 

g S^WI W gAI SfStP £JS^SIS(3W)S SG* 0I0IEUIN)# 50X2J £§J ORSS 3£ 

sic aaK» «o. 

»riiSSa will iW^fflffiswi s ai±b m£»e!<£& moo 

Iai iSfcf a«aa£ rasas aiSs Slsvas ssk* ais aoj«s SAioi ^a^sa, 

£ 721 CJ1DIE1 AJ^(700)£ tfS2) BM ?!*tgL?»8 AI B"^aS(300), «2S 
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(300' )°l ?2 2 £ 3011 £A|51 £AJ SfilW 2U|B?JH£{300)2| ?2 3! SBI-m. 

£ 8S £ 70fl MOIEI 2* AI±H2I S^S UEH-H= EKJ|S£0|Lh £4, £72EB|S2 

6^, HQlEi E£ Al*§ (700)5 S^S D»2f STO. 

S3. Hfl£(310)9 S*K3l & OIOIEItOoutl) 91 iH£<310')9 5*M SJClEie C0OIH<Oout2P| 2* 

2t feEJ 3^, flip3Hiffl(320) ?U »I2gBl«lia(32D , )H 2|2| feEJ SKHSi CUOIEi(0out1, Dart 

2)§ ERSSJ& fcfl£ere)(330. 330' )£ S^tLO. 

£ 4MM dSttUh»-Bm, aie^tttffl(350) 3! 3522^ Ei (350* )2^ fllda jlSMfigBS 
fl!2?l5a2KVr8lPna W^eiCm 330 )^21 HKMEUOInl. Dlr£)g 4>£!*t-ll> «2?lSSSrCVre1M)^ 

cuT2-oouti)§ a&*»u. 

S|H(310)fl «*>01 2J3£1& aiOIEKDoutim feEt *|0IO|j1, H£P10')B SSK* GlCHEi 
<0out2)7l^ fcSJ S^°| H<^^(330, 330 )2£| CiOIEHOinl, Din2)2J EflHS tea $10121- feSI 

SE 4011 At £9t> HF5h SOI, W12J5?W IK (350)21 JffltdS SeS£(360)£ 5«S>£JI1> H12d:2 

(OinOi ❖fflS; HI3l5S2r (VrefH)ah W±E>a(33D)gSl dSi£l(Olnf)Sl KDI5 SWU, 32©<M 
Htffl(320 , )7f SB4& te£l £^2! rj]OIEt(OUTI=Dout2)B BBt-O. 

■w amis c8oiH(ouT2-oouti)§ saw. 

HBE(310)fi EJ^EIte CiOJEt<Doutl)7> feEl SSOIU, IB£(310')S S*K« CflOJEI 

(M» MflOH 8*. tfl>£f2J(330, 330JS3 QOIEKOInl, 0inZ)2| BBS tea ai0|2r £3 
to ffiffi. ^ 0in1=0ln2-(0outH0out2)/2 S 

a (Soros ■ sWsck wa/d flnsjqBiin(350)& wroisaaiVrefLja w^EiawaDgsi agg 

aHH(320')7J feEl m0|O| CJOIEl(0UTI-0cXjt2)p a»t!Q. 

uislasa roilw aikiqutiEKSsf^ aiPi^^v/efH^ tt^acaw«i saafflSgltA 

§AJ0| CflOIEiS S^IH 4d«t7l «0fE^ 2i0iA1> 
*KB ^?l fcH^E}2J^S aejfcHQi; K 

a. 

2 

a TON S10IAI, ^71 Ail 3H2I 7r$d3cgSMAi Oih *HJS| 7|5dS3 UDl^! 715d2^2| §27 
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SI 21S ago S efe DUO I El BgqajS. 

#71 &y\ tfl>£f5!AK]JM #7! EJSlBft^ £J§tEI£ SPS 429 AtloHl #71 

^epiHJ C°r2f ^27I5^£JAK3|2J aSWOIS S^SITIU 5£= #5 HASHISH SSTB H37|£S 

otaSiH SffiSol ^wis SSas aMfe<385)i ?ui*r£ Isas*^ astasia. 

Xtl3£r0il 2UHAI, #71 H1>tS*Si2J #71 3qBiH2| 3J #71 SiSq«|Sej 2l^3^a # 

3^ 5 

#71 fiiqETOSr #7| W±Sr£!AK)l(Hl S<*£Ij1, #71 EjqBNS HqSIS #71 

#71 u\±zmi[ #71 a^ewA>oioi ggs s^ei^ assis 3 ra2as: sssisi 
□t, 

At 2 agase ansa ^fHg #7j s^w dsoii g&BKM #?i sspsissi 5,535 

^ S^tswffl 55 e4ila a«wu as #7i wiiueisu asm- kz?\sbumc\ 
^ aawis s%«ks #ti ai^aa© assm, 

6 

Mmm bchal #71 aitia asas=> 

W2i*& 91 JWqErS ^HiftP. #7| 32J- g 6?7| X1|17,l5ag/^0IS S^3*t= 

§Sr7|; 9! 

71 fcfl^e^i^ S ^71 W27ISSg/AH3|HJ Wli S^S>= «CT&^^719 ^Hl*rtH. 
S7I J9l2dS 3SSISS, 

«7I jaH«s^7|2J WISetB- S *[12&6?BM W S^£l= ^is^s s HiaeqBB ?bi*m. ^ 

S ASSS TssJ ! 1 §71 3&ilalrJK?a Jk?b #W AB3^s^7i; a 

7i «2aas! fas a »i n&37iss#ak)i2| mm si4^g^7i© ^bmfe as ^S2 
cnoiEf asBSftia. 

3^ 7 

«5iKHI SiCHAJ. ^71 Xfl271SaSTS ^71 3ffll7lSa2f 2 «37l5aST2i i*£J SBre! 
£ CflOlEI QS^SJS. 

15-7 



15-7 



PACE 1V20 • RCVD AT 5/27/2005 7:47:30 PM [Eastern Daylight Time] • SVR:USPTO-EFXRF-1/0 • DNIS: 8729308 • C SID: 5032744622 " DURATION (mm-ss):08-06 



05/27/05 .15:54 FAX 5032744622 



MARGER JOHNSON 



@013 



I«¥3H 8] 



10-2004-0026576 



n®m sow. *oz?i5*!£^ nii7isa£ a aaois&asi ^21 seta 
a^a 10 






15-8 



15-8 



PACE 13/20 * RCVD AT 5/27/2005 7:47:30 PM [Eastern Daylight Time] * SVR:USPTO-EFXRF-1/0 • DNIB:8729306 * C SID: 5032744622 * DURATION (mm-ss): 08-06 



05/27/05 15:54 FAX 5032744622 MARGER JOHNSON El 014 

10-2004-0028576 

&B1 



1 r 

M 
A 

£1 

III 


I 


1 

1— =1 

7* ■ 






u 

in 


! 

-* L 

1 





15-9 



15-9 



PACE 14/20 • RCVD AT 5/27/2005 7:47:30 PM [Eastern Daylight Time] ■ SVR:USPTO-EPXRF-1/0 * DNIS: 8729306 ■ CSID: 5032744822 - DURATION (mm-ss): 08-06 



05/27/05 15:55 FAX 5032744622 



MARGER JOHNSON 



(2)015 



"[S«B 10] 



1O-20O4-O026576 



Doutl 
D0iit2 



Dlnl • 



0UT2 



OUT1 



1_J L 



1 I L 



vn 

Vren-=0.7S/h 
Vrdd 

Wef2-0.25Vh 



Pout 



VnsfH- 
Vr«fM- 



320 



330 
_1_ 













1 HO tU 


■4-r 















,3B0 



300 



-VrefL 
-VtvfM 



Dfn 



340 

-A m 



15-10 



15-10 



PACE 15/20 • RCVD AT 5/27/2005 7:47:30 PM CEastem Daylight Time] * SVR:USPTO-EFXRF-1/0 ■ DNIS: 8729300 • CS ID: 5032744622 • DURATION (mm-ss): 08-00 



05/27/05 15:55 FAX 5032744622 



MARGER JOHNSON 



©016 



t 0-2004-0026576 




15-11 



15-11 



PACE 16/20 ■ RCVD AT 5/27/2005 7:47:30 PM [Eastern Daylight Time] ■ SVR:USPTO-EFXRF-1/0 * DNIS: 8729308 * CSID: 5032744622 * DURATION (mm-ss): 08-06 



05/27/05 15:55 FAX 5032744622 



MARGER JOHNSON 



S1017 



i2] 



£05 



t 0-2004-0026576 




15-12 



15-12 



PAGE 17/20 * RCVD AT 5/27/2005 7:47:30 PM [Eastern Daylight Time] * SVR:USPTO-EFXRF-1/0 * DNIS:87293O0 * CSID:5032744622 ■ DURATION (mm-ss): 08-06 



05/27/05 15:55 FAX 5032744622 



MARGER JOHNSON 



Si 018 



laws- 13] 



1 D-2Q04-0026676 



Dout 



Dbi 



OUT 

























































— A~~ 


— C — 




— B-* 





• VrufH 
■ VrafM 
VwfL 



15-13 



15-13 



PACE 18/20 * RCVD AT 5/27/2005 7:47:30 PM [Eastern Daylight Time] • SVR:USPTO-EFXRF-1/0 • DNIS:872930B » CSID: 5032744622 * DURATION (mm-ss):08-06 



05/27/05 15:55 FAX 5032744622 



MARGER JOHNSON 



G&oig 



BEST AVAILABLE COPY 



tSMH 14] 




3 



10-2004-0026576 



15-14 



15-14 



PACE 19/20 ■ RCVD AT 5/27/2005 7:47:30 PM {Eastern Daylight Time] * SVR:USPTO-EFXRF-1/0 • DNIS:872930B * CSID: 5032744622 • DURATION <mm-ss):08-06 



05/27/05 15:56 FAX 5032744622 



MARGER JOHNSON 



12)020 



[S¥3H 15] 



±z®f> 



Doutl 



0out2 



com — 



0UT1 

oure 



BEST AVAILABLE COPY 



1 I — L 



r 



IE — Vr<rfH 



VrefL 



J r 



VrtfL 



1 I — L 



r 



10-3004-0026576 



15-15 



15-15 



PACE 20/20 * RCVD AT 5/27/2005 7:47:30 PM [Eastern Daylight Time] ■ SVR:USPTO-EFXRF-1/0 ■ DN IS: 8729306 • C SID: 5032744622 • DURATION (mm-ss): 08-06 



